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DISK 

(57)Abstract: 

PURPOSE: To obtain video encoding device and method, a video 
decoding device and an optical disk capable of improving picture 
quality by allocating the number of codes corresponding to a video 
signal in the case of executing variable length 
compressionencoding processing for the video signal and 
uniforming picture quality. 

CONSTITUTION: A function estimator 112 estimates a function n^7i rrfi \/ c.Vt rr { Jr<t]_***i> 

from the number of codes for N provisional quantizing parameters 
in relation to a function expressed by b=f(q, 5) G is a natural 
number) based upon a quantizing parameter (q) and the number of 
codes bG) in a period tG)- A number-of-codes allocator 1 13 

allocates the number of codes bt(j) in each period tG) by using the , M ^ 

function estimating the prescribed number of codes BT allocated in 
a period T (=n xt: n is a natural number) and an estimated 
quantizing parameter qt expressed by bt G)~f(qG). j) is outputted to 
a quantizer 10b. A video signal at the period tG) is 
quantized/encoded again by using the estimated quantizing 
parameter qt (j). 
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Hftlf 112 \tMF?KJ^*—9 q 

ffit (j) l^lt^^^Ib (J) «^b=f 
(q, j) (j»ia*R> &-6M8fc-rH«^WT. Nfli 

hisu rmmm^fn 1 3raj»iujT (=nx t : n« 

a«K> KllDSTiUWEf9F«BTftWeUfc«* 
ffi^TjWWt (j) ^tiC^ib t (j) £SiO^ 
X. b t (j) =f (Q (j) . J) tteZWifem^it 

/w-^qt (j) zihtiTz>~ mat (j) tcfetrt 
«tt»m»itiBE«Hfc/t^^— *q t (j) £jb»t 
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1 

*-*q (i) ( i imm&mtM&rFG&mso \z\t 

AS (i) £m*-r<5^&£, SBl©W5£JBraT£n« 

m^wrsit (j) (j \mm&M$cii&rF(»&mm t 10 
isT* mes 2 (om^mm t (n ft<DwnBi&*wb 
tvhxKu-As en <D$mmB (i, j) 

^iB (i, j) t^W, IRLfctStSlf 

fc\f*y hXhU-A^lb (j) <h£b (j) =f 
(Q. j) ^^§ISTi§^ltT^fd^f (q. j) 

co^f^^g^t (j) (cm o ^T^ii^^ib t 
( j) . *5£tfb t (j) =»f (at (j), j) tft 

^isiw/^^-^q t (j) zmrnmscf (q, 

(j) ^«fcff«S»«bt (j) Ti»E*2C!>Br5SH 

(j) <0weft«fi^£srfl»ft$&J!. *ragsflF 

[W*H2] M$Lf (q. J) 12. r (J) /q + s 

(j) (r (j) , s (j) use 2 ©wjtiara t <j> 

[it^3 3 ^2<OBf5t»!Wt (j) fcgilD^T^fiJ^ 
^Ibt (j) ^fcLfcflFWJ&fflAfy hxh 

W*«4] & 2 (OfJrJfcJWIB] t (j) Offl^jff^ftfy 
[«F*3i5] Kftf (q. j) -r (j) /q + s 

(j) ic^t* tRfts (j) tt3feft£-r*n£*«t» 

^^2(D^Ifflt (j) <Z>«F^fi&«3£-r*^ftI^ 
-^t^fSSIlL. gl&f (q, j) =r (j) 

/q + s (j) tc&^x, mjia^^s (j) temmim so 



> ^§§^7- 2 6 4 5 8 2 

2 

m&m 2 E*©ftfM9F-*ffcgH. 

T> ^^:ti^-r— cD5^0r>^oiD^u— Ate? 

<f&Q (M-l) m<D-7U— Ate 
2<Dffifemmt (j) (kXM7l/-A^W 

w-tn-enofflastib t (j) a^soabfcWMs 

^ 1 2 E«©3fc«flF*Hfcgg 0 

tt^n^cDS^S^/t^^— ^ q t (j) O^n^A 
fe/h^OiSi^fcWEltSa^ft;/^^^ — t 
( J ) *MSf"rSMT^/t^^-^5E«f¥SSr^ffib, 
MrE*S*^fc^^^— ^q t (j) 

sff«bt (j) ©ote^ i <Dm^Mmr<Dm»^m 
^-^qt (j) *3B»"r5 2:t&#at-rsw*JB 

t (j) ©«»3&«88E*l(3!)0f)efflBITfc:»DaT&»f 
^F^SBT^Ofc^^U SJESlOBfftfflMTJC 
£tf*n{BCDt&EMTft;/t^*— ^q t (J) 
"C. 0f^Sq s (q s \Z&m<DiE<D&mm £q t 

(j) fciDAfct#JrWE«a«»»b t (j) <DM4> 

ftrf^fc^^fcCD^q t (j) = (qt (j) +q 
s) tUT3E*fr*Ct&»«a:r*ai*K9E«©R 

^ 1 ©m^Mm T ^ tt^ n ffl©9I^«F^« b 

t (j) ©ttft*«i»E«lO0f3ea!mTtSMOST>S:0f 
£^SBT£9t>/h2<U 

^^^niSOiuEfi^ffcA*^^— ^q t (j) 0)o% 
-V. iEf^Iqs^q t (j) ^bMCfcttl:!^ 
»Sfff ib t (j) <Di«ta«35t*t>/h$^fe(D^q t 
(J) = (q t (j) -q s) tLTjeSffrSJl 

MESS 1 <DW^«IRgTfcliJD^T^:0f*«F-^SBT tit 

8it*tu*^n mmmi<DmmmmT\z&ifz>n 
m<Di&mm=f~itrt^ q t (j) (d^-^t. 

qs (q s \t^:M<Dm<D^m^0 t (j) ^^D^^c 

tz^izmmmmn^mb t (j> coM^s^t>^^^^ 



—876— 



(3) 

3 

&<7>£q t (j) = (Q t (j) +qs) £ bTMfr 
fib t (J) ©«ft**«liB#J^«F-**BTtH:«U"C/h 

lfW7^-?Qt (j) <E>5^T. HftEW3e«QS 
£q t (j ) a>5«E;fc<h€rfcS&BMS«F^»b t 
(j) a t (j) = (q t 

(j) -qs) ibTSESri"*^*^^"*"*** 3 ' 

[n^i 3] m&ma s ^s^Ht/i^-^Q t io 

rtfc*sfi^Ffls^v^-^a t (j) <z>Me*r"r*2:£ 

&4*«& a r*H2Rfl9#*6i 3*-ro^-r*i*»iaK:ia 
(i) t«fcoTa3e^nsc:a:&»*i:-r5Bf*« 

(j) ic^its* : Hfc/^^^--^ft*ioBWeMnBTK: 
\*y hU-A©«F«3ffiSaa«3FftBTt*l/ 

^bfe^^fX^. 

MfcMU «rE«S«F^*t>U<ttttE58*«F« 
A&ttEWS»»rartT88EE»IK^6tt^b. fiftS 49 

StiW7/-^Q (i) (ltt«»Ee«8»NKT 
(DSM) lcit«bfclKMW"C«E9fe««*&*Pfc 

«uiu ?jjEft»-9fldBabTN«a)TC«FWify ^ 

XHJ — AS (i) £r5££>> SB 1 ©BfJKJBBIT £ n {@ 

Bf^Mwt (j) (jttitBaa»naToeaaB t 

It. ^E^2(D^^P^t (j) <D«»EBft«F*Hfclf 50 



#§§¥7-2 6 4 5 8 2 

yhXhU-AS (i) CO^SB (i, j) 
U WiBStlW^^-^Q (i) tWEW-^fiB 
(i, j) t*m^X, HBLfcl&tSlW^^ 

-^qtttE*2©Hr3a«mt (j) ©awfcfcvb* 

HJ — ACDflF^Sb (j) ££b (j) =f (a. j) 
^SHRTH«^tri9ER!» f (a. i) &£tfME 
K»f (q, J) <Dj£H!&q (j) =g <b, j) (b 

tf y h x h u - aow^«^h9e» i (omfemmr 

\zm 0 ^ Tfc3r£<D«£flF*l* B T h& b < <fc 3 

i»E»2<ow)6«mt (j) Kmoatsasmb 

t (j) . *5£tfq t (j) =g (bt (j), j) fc 
SlSIW^^-^Qt (j) MEJtS 
g^ffc A :7 ;* q t ( j ) KttM b&fi^flsKTME 
JB 2 t ( j ) (DW^^i^WSL' 

FT*ftff^ft;ffiSbXiH*«F*t!y hXhU-ASffl* 

(j) teffifecDWrnrt^t-fd i tU MSffMb 
t (j) £f (q i. j) £bT«F^*#«K flylBfiJ^ 
fif^ibt (j) A«»r3e<z>**«F^*bnittt:ttbT* 
£V>»&B:. KE«ia«F^*b t (j) £ME«*»* 
IbmtlTMU 3ESrb:fcttE«MS«F*f*b t 

(j) t»UtfW7^^Q t (j) £g (b 
m, j) £bT»RU ttEJBl©B«eJBI«ITIC*W'* 
niCDMISM^^ib t (j) ©ttSitMEWSff^ 
IBT^MU n«<Z>ffi£M£flF*»b t (j) <Z>& 
»3WttE*S«H**BTtH:«bT*fr^«&tt. ME 
fj§ 1 ©BfSJBIBTlc^ltSna©!^*?*^^^--* 
qt (j) CDP^X, BMqs (q s ttffiC^jEO)* 

«S) ^iEfW7^^qt (j) ^;jnx.7t(h^ 

99E»^»-^*b t (j) ©«^ab&*sfc*£^*Fft: 

/t^* — ^q t (j) £ (qt (j) +qs) <LbTH 
«U nflOIMBtiairaib t (j) <DttSi**aW2S 
Sff^iB T tttlil/T/I^v^tt. fifiE^ 1 <z>Bf 5£ 
HIIBTK^^nfiWStEiW^^-^Q t (j) 
<D?"&T> flE0f^Sqs^qt (j) 
MrBflSfiF^Sb t (j) ©*iqft&**fc/h£tr>ffFft; 
;t7>-^at (j) £ (at (j) -as) tbTI 
«U KftbfcS^ft^^^-^a t (j) tcttbTtJ 
^fjflb t (j) £f (q t (j) . j) tbTHSr 
b, nBOUBKSJWib t (j) ©ttWfcttEMS 
^fiBTt^b<^*TtCfES^^/t^^— ^q t 
(j) i5cfcz/aa«F-^«b t (j) ©SHRftfx^* t^SB 

qt (j) fc««r*2ifc*4»«fcr««fc»flF*fls* 

[»*«2 0] K^Cf (q. j) r (j) /q + S 
(j) (r (j) . s (j) fitf! 2 0Br£XIM t (j) 
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1 9EfOft»mm 

tl/TlSU §3&f (q, j) = r (j) /q+s 

(j) k^x, me^scs (j) tetrnfttoT—pm 

[1^2 2] JB 2 OiJrJgJWIW t (j) tCfilD^T^ 
^^lb t (j) . *5i;tXS^Mfc/^;*-^ q t 

T{fc/^J*-*q t (j) <D^^^eit^#^t 

-Dmmm i ^^^To^^if hx h u-ao^ 

f \zjz-oTMfe2nz>z££&mfrzm?km2 2 

m$tm2 5] ef^Sq s ^m^itn? ? Q t 
(j) <&m®mmAm&\z~DtLT/}\?£<-rz>z£$:!&wi 

[0 0 0 1] 

&^<t l x^y x ^ ^am^ \zumr * m 

£>t>C0X&£ o 

CO 0 0 2] 

[0 0 0 3] 2£>JC, 5^tfe«fc^»M«<DW^fl; 

\z&^x\3L&7u-&ffl<Dmm$:mm vr^y u— 

f®<0*m\Z»&<DWmfr%t3:Z>7n<yt?z:iilZfTt>n< 



&£WiE&$n*„ 
[0 0 0 4] im^Ji, ^fi»^&ffl^TU5fc4 

[0 0 0 5] «ft©fi^fc«TS^fcUX$g£tf 

7 ^(om^L^m^xmwmmiz^m 

£fT5#&a*!i^$nT^5 (#1^3-3 4 7 9^ 

[0006] zcnjzviz. *J&&n^{t7*-? 
titzffimo&mv v vmz&i±*btt&\zmK<»?j&fr 

£&m.&m&&%it2te\,*&5\zn^{kmwMxnfm 

[0 0 0 7] 

519 [0 0 0 8] 3£5^X^fcL<fra^^X^£: 
[0 0 0 9] #*§8tt3&^*j£fc:»5K 3fe5VX^*»« 

is^&v^ ffi^<Dm$k*m^T&K)^mzn%Ln 

[0 0 10] 

cD^S^Ffb/t^^-^Q (i) (i HUES 

50 i&^d y ^ ^ifjbbTNi^iffbf-^^a^t^, 
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(5) 

7 

TNiOf^ftt^yhXhU-AS (i) £ffi*-T 

( j \zmm&f£&ny<T<D&mm tit. mmm2<D 
mi&nnt (j) f^^MifiS^^f^hxh'j-A 
s en o^ib a. j) £$isrr^i££. *ftf2 

j) tZM^T. a^bfcMfc^S^'^*--^ 
^ittrE^^f^JSWt (j) ft<D#^{bt:^hXhU J0 
-AO^ib (j) ££b (j) =f (q, J) 

m^mm^txmmmsi f (q. j) stt^-rs^a 

?3f^S BT^K^i:^ IC 2 ©BfSWBB t 
( j ) i:»Dit*aS«F«b t (j),*5£tfbt 
(j) =f ( qt (j) , j) chte^Jf^fi^-ffc/^* 

-^Qt (j) &M&m$cf (q, J) 

fib t (j) T?8(fE«2<Z>Bf3e»8IBt (j) ©MEBMfc 

[0 0 11] £fc. WEWSf (a. j) tt. r (j) 
/q+s (j) (r (j) , s (j) tt»2<0Bf«Ja«l 
t (j) fc4stt5«R) ^SHSctrst)©^*^. 

co o i 2] s/t, fi^jaa t te^ic^-r ^flHi 

£T»^<0«2©BrS«lMt (j) <D«F«*WJ&r* 
= r (j) /q+s (j) tC43^T. S3fBffi9c s (j) 

[0 0 1 3] *&, B2 00B&M t (j) trtJO^T 

6»a»«bt (j) t)t<i»t (j) <Dmij\d 
Ttd^ws-en-^now^^Sb t (j) #Br£©« 

[0 0 15] IWMS^SH S§ 1 (DiffiSfflM 

fa <^^^^tc^i2Jt^a : ?^^ a 

t (j) ^3E«r*rs«^ft/t^^— ^SSr^S&^rW 
IMBftJfeMTft/^^^-^Q t (j) £J8H*:£# 
a>H£8«Sb t (j) <BffiE*i<OfS^WT<D«Sc 

ft/t7^-^Qt (j) «E»-rS«fc5fctt*bfc , b© 



#^¥-7-2 6 4 5 8 2 

[0 0 16] *Jfc. *T^^*-*3BR«B*. ^1 
£«IWITl:^lt5ni0aiff«b t (j) ©8 
fttfttE* 1 ©Br5E«mTlcMDSTfcBf««F*«BT 

5n8©»IBlW7^Qt (j) Bf 
gfqs (q s te&MCDJE&^mm Sqt (j) t-ftl 

*fe£«£tteflaff**b t (j) ©«^ft^t>* 

#^t><Z>£q t (j) = (qt (j) +qs) <hLTl 

^ibt (j) ®ttft#WG«MSff**BT £ tttt bT 

gtWt7^-^Qt (j) tu^r^*q 
s£qt (j ) ^&«Ufct€r«cl5E«a«F#*b t 

(j) oit^ns^^/h^^fe^^q t (j) = (q t 
(j) -as) hvxw.m^%£otm&vrzL*<D'?$> 

£fc> *f*/^^^— *3BK*W±, BfSfcWBrtK:** 
l^bA7/-^Qt (J) <D*3E»*r*«fc5fc«*l' 

^ft;/^*— *Q (i) CioTjBSSnSfeOT* 

z>. swiaafsit m2©0f5£ffl^t (j) 

TH-tU *^MEI 1 OW3K«nBT©fPM:lf^ b 
X MJ -ACD^iM^ll^^lB TtSL<1"S 
H3fe*^ft^^^— f &#8&<&^B&aBb* ME 
fffSttflttttEBjOtTfls'^ /-^Qfti^ TSS 

[0 0 17] WMIOJEx-fX^tt. *lCDBfS 

JHBT£n#fflbfc*2<&i3f5^flBt (j) rtlC&fc 

[0 0 18] ^^c> *BH0«OTf£aM»&. &lfc<E^ 

^6K»E«a«F«feb<ttl»EBBBBIB© 
«4ff«**Ifcl/T»^nfc?WftHy hx mj- 
A £E»«#*> £ b T^i^fl^ & ffi^T^> 
tfflWoT. »E«MWblf^hXhU-A*6IME 
WS«F%*>b<ttttE5B*flW«*«*U luf2^J^ 

^F^sfe b < attEK^t^SK: J; -3 tassnsiw 

»<oS8E«F^blf *y HX h U— A^ttEBfeiURIA^tt 

[0019] *««o*»J»ft*aft 
q c i ) (i ttsjEa«sscNKT©aaa» tcit0ybrc 

Ifft«TltEJ««S^a f ^^If«lb, fI* 
R«FWb«3SUTNBCDW3£«F^fcli!y hX h U— AS 
(i) ^86. micO^T^P^T^rn® (n\Wxfe<0& 
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(j) (jttj»Ea«»nHT©ai8» tLT, mm 

-as (o o^ib (i, j) ^ag^u m&WM 
m^Ht/t^t—pQ (i> tijE^atB (i, j) t 

»2©Bf3S»!rat (j) ©«F*Wfcfcfy hXMJ-ACDft 
^tb (j) <h£b (j) -f (q, j) ftSBISfcTIII 

«^»T«tEusf (q, j) ^rmenftf ( Qf 

j) ©iSiB&q (j) =g (b, j) (bttttj£©*J*J i0 

femmt (j) tiiDstsiiSOTibt (j) , ^ 

<fctfq t (j) =g (bt (j), j) 1Z*mj£SrHZ 

/^^^q t (j) £fc^u mmmfem^rfc/^* 
mt (3) ©a^»^ny^*??7/«pflsM3iuBr^ 

(j) £W£©fflJ0/*7,*--*q i£U m^ft^Ab 

t (j) fef ( Q i, j) tvxftnwzktb. nmarn 

^Ibt (j) &ffi&<DMcH&ttbmt2tt«tlsT± 

(j) l:»LTifft/t7^^qt (j) £g (b 

nHO«r85SJS«F^«b t (j) <Z>«at«fiB«S«F^ 
MBTtifc&U nflOttBMSffflb t (j) <DJ& ^ 

qt (j) KStQS (q slJffiJtOlE©* 

S»ElfW7^-^qt (j) 

waiiawib t (j) <D&tttfiMth*L&i,*mr?{£ 

t (j) £ (q t (j) +q s) iLTI 
#tU nfl©t9IBSIS«F^fib t (j) OttfttfttEaT 
^ft^SBT&itttLT/hStrMB^tt. j»E*l©Br5t 
MinT^H-&njB0!>ttES7A:/^7^— ^q t (j) 
©5*>T\ «9EBf3E«q s*q t (j) /l^MUifctt 
«9EW^«F^«b t (j) fc/h£^«Mfc 
^^-^q t (j) £ (q t (j ) -q s) itTI 
»U JE^rLfcSTfc/^^-^q t (j) K*fLT*l 
i^ib t (j) £f (q t (j) , j) tLTlf 

u nfla>asE»^w^»b t (j) (Dmfttmmwm 

(j) fcirasafflb t (j) ©JBRfcfr^ ME 
* i ©»f3eMnTlc^^SnH©89E«Tft;A7^-^ 
qt (j) £ftj£"r*&GrCfc*. 

(0 0 2 0] 5» 



t^w»B=r/Q+sT?Bi«^t. w^©a»©a^ 

[0 0 2 2] ^MWfC7l/-Aft^F^£fr^ 
[0 0 2 3] «D^TSflF#*©«*HSMIBf 

Es«t#^^©a^basfciSi;^ 
[0024] £jr c . »mm**&&zm=?te/\ s 7*—? 

[0 0 2 5] 

(j) tLtratS. ^CT j ttl^6n£7f©l«in 

Mtu -en&i o^itfuywrn (j) \*3o?u— 

[0 0 2 6] HI K^V>T**W©ft««F^ft;^|a©» 
3»«2tl£. *CDCTSJIS1 0 2JcJ:oT«^ni^ 

8104, * £tftl 2 ©STfcB 1 0 5 IZAJjZtlZ* 
^ 1 ©If ftS 1 0 4 liStif ft/^7^-^Q (1) 

S10 5M£lfft/t7^Q (2) fclt0gL*:S 
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[0 0 2 7] » 1 <©?ne*«Wfc« 1 0 7f2Jf§l<Dfi^ 

x h y -AStfi^ u as 2 <opr**»^fl:s io8ij^ 

2 (DS^-fbiS 10 5 (Dffl^^oIfM^«ll/T^ 2 
ffllfy FXMJ— AfcHMrT*. , » 1 CD1WMD68 
HOIMt (J) CDSBl©lfy h^hU— AO«M» 
SB (1, j) SfflSb, S§ 2 1 1 Itt 

ttlfl]t (j) <DS2 0lfybXhU-AOff«B 
(2. j) fcShSbTfB:*-***. -ut, B (i, j) 

mmt (j) <oft«*^*S3e*Hfc^^^-^Q 

[0 0 2 8] *fc. KftfcftSl 1 2KMHMt (j) 
*ttsag^ff-9*b (j) i:lfft^7^-^qtb 

(j) =f (Q, j) fe*M»-C««^tT. Mfcf 

(q, j) Sl^fe^^ 
tfe^Tttf (a, 1) (a. n) STOni© 

[0 0 2 9] fffifl^§§l 1 3H 8NHT<Z>R±ft4* 

JWffit (j) KgiJO^T^flF^Sbt (j) * 
^1-5.feot*D> £fc, b t (j) =f (at 

(j) . j) £.te*mfc**fc* i 5*--9<it (j) * 

[0 0 3 0] 103 BJWnT^tD C T«Sc:7 P 

y ^£jBM3-fr5. »3<D«f <fc81 0 t 

(j) !C^tt5 D C TM©^n 7 ^ Sl^if W 7 
*-*at (j) \ZitM Lfclf^I-Cl^^lt 
^ e ^3 ©^JSMMWfc* 10 91^3 (Dfi^fcS 1 0 
6 S bTto* tf y h X b y - A £ LB 

[oo3i] z.<D£vizmfc?z>z.£^&v* jwhtw 
m&f (q, j> *jfl^T*£Ufc«^fls/^;*-^ 

[0 0 3 2] ^IC, 01, 0 2^«ttf0 3SffiW** 
fcSi©* 2 0*S«S»Wt5. 13 2 

«J^$F^ft; b t # ©»*flF^S^JW)6 b fc^ * 
r(j)=Q(l)XQ(2)X( B(l,j)-B(2, j) 
s(j)=b(l, j) - Q(2)X( B(l,i)-B(2, 
5£lC0^&f (Q. j) feffl^T, »ft/t7^-*t 
«±SF^i t & H«^»5 i 1 1 <fc^T, J:0jE8I^«P 

[0 0 3 9] S^S^fcS/t^^-^Q (1) . Q 

(2) te{g£2n<5t>£>Ttefc:V^ W3&M&TZ>£ 
C(DS^Q (1) =4, Q (2) =8gfl»«33:bV> 

caws, fc«U *^b«ai=**t««*ft» 



[0 0 3 3] flMHb^ScKk MPEG2^-0^77 
^;ioW>l^;i/fc*P8&U I»^X«7 04X48 
0®^. n=15, m=3T^fl:UcfeOT^^ £ 
/c. Y^nyoy^ (16X1 6®^) V>7Z c 7-'( M'r 

MrHtM (MQUANT) £3c«&, ££tCDCT&g:te 

i0 ST^«ti (MQUANT) Ta^ifcfflS&ff^ 

~/3> Hf.262, 74Xtt-/7H~s- 13818-2, Vi*>W 3-r * 

JiXti-mi^S i^-y-l/xX*>-29 r 7' fa*' -11/W0 
2, 3S?t^- K77K/^*>A*- 1993 (Recommendation H.26 
2, IS0/IEC 13818-2, "Generic Coding of Moving Pict 
ures andAssociated Audio" , ISO/IEC ITC1/SC29 WG 
11/N602, Committee Draft, November 1993)) • 
[0 0 3 4] 0 2^Wi:^ltT-^©ii^«fc^tS 

[0035] ^trE33n> ®2hmmznntesmLtz: 
mzmm\zwi£&&<D~ix^z>z£& 

[0 0 3 6] ClCOct^^> fi^fc/1^;*-*£^£#^ 
T> J:DjE»C«l)E-r«2:i:^^*. HIT? 

jarat (j) tcfettsa^/t^^-^q^^fib 
(j) t^^:i o^m^twm^nx, £s&r 

(j) , s (j) *Jk®Z>o ZZ.~C. r (j) *5<fc^s 
(j) fcUHffit (j) fcS3W-*«ftTf**. 
[0 0 3 7] 

b(j) = f(Q,i) = r(j)/q + s(j) - - - (;£1) 
bfc^oT, r (j) , s (j) \±jZ2&£Ztj£3 0& 

o\zmm±nz> a 

[0 0 3 8] 

40 

)/( Q(2)-Q(l) ) • • • «2) 
j) )/( Q(2)-Q(l) ) • • • <5S3) 

xmifc&)izm&-$'z> o)f)m^ b vi. 

[0 0 4 0] J^i5, ^l43j:^m2 0^BS^T«2S^ 

iit^r (j) *si:rfs (j) &«ftbfe^ 

50 [0 0 4 1] ^fc. H3©«rtt^et)^5«l:^JC. ^1 
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(8) »M¥7-264582 

13 14 

;L£*<:b4>*. U*T, {£&s (j) *£fttl/T 0 4 tt»3 ©«F^«8BUe«4 0 2©ffl**^fl:tfy h 

T*Wf* «»r (j) ©#£#«&nfcQ:<. SC 1 com ©IHttWTSC BfSMWttt^HiT^ 

lM®Klfft/^^-^M [0 0 4 8] ft*, flFWHf^* 

tofcm&G>n**m<ofrfrz>jki<DMkr o) **** 1 1 3\z^xm^mm\zm^mx^nr^mmnnmx 

[0 0 4 2] H4l:*^T*«IB©WMJ«ftS i0 [0 0 4 9] ^i<3D^Ml Blfe«V»l*B 

ftJn^-^ffiHteg 4 o i u ^^>\zm\x^L fc#f frft ^ 0 

7c3l 2 Og^ffcgg 1 0 5, B2<Z>pJ£ft«FfHfc«l 0 [0 0 5 0] M 1 tf>£Sg 3 C0ViTtl^O^g^|(C 

8. :fc<fctXSg2<D#^MM^§§l 1 l**D»^}fcfea) *HT* mil hX h U ~A00r^flIle>5g£^S 

-c&5o n«cft£«4 o 2Ksi©«»a«£8 *»jrrs#a£jw»u n^^iti^tts: 

110 £f*ftl5 f --;*:MlJ£«4 0 1 <Dffi*;&>£WRb Ml/T, ^©»*fca6^T*©»IWO«S«F^JI^ 

(j) =f (a, j) &mi^rz>h<DX&Z> 0 JHRbTfeHlfrftn. «*«MHUfWa«F^«J:0fe* 

[0 0 4 3] 3tl0)filKs (j) lilfft/^ €TJtn«. *0>Wm<D«Mi«W*£«i;*. «K:*£fe«F 

^z>* mnT-?tvx\*. DCTm%m&<z>feffi&& &v>"gmt.tzz>. z.o~rz>^tx. m^mmo^nn 

m&x fotutm^^t? bJHDimm* ^<om<Dnn^zi [oosu ft*. mi^xmAx^v^mn^^ 

>bu— ;w»«©«F^*ft^^*ns D z<o$mm<D7uy?mz+ yu-^nmt^no^ 

[0044] 04<©«in5 2 -^si»Be«4o is. st- m&m^rc&* z.ft\zm.tt7v-i±m$>%w*.74- 

T<5o Wi«4 0 2(a^lB (Q [0 0 5 2] «JBWlC7^-Art«»«&ff 

(i) , j) £V&mT{£K7*—*Q (i) t«i fo<»7\/-j±te7u-&m^mnnte*nom^ w 

<DM&xm%^SftX&& r (j) £:£5£>£ 0 ft*. :£ 1 .30 — A^^^fr5^K)!^m&i:UT^K t (j) ^jg 

<Z>«»s (j ) ttffiBG>*HHIx— ^BWfe3B4 0 1 ©ffl fetfeiK ^JD, ^M7l/-i;ttS<!:, t 

*<fcoTgt££nSo (j) =kXM7l/-A^0^ (kttg^) £T£ 

[0045] entcefco, &x<?>M8L$:mM'rz>rz*b<o b<Dx&z>o ^nn yu- Jxpmmt*ftommxn 

&xm>* l/fc^T, B8fH§*£8g4 0 2fcL »&««| ^„ ft*. J8W t (j) ©M071/-AiJ7l/-Aft 

tf>@S£S^{fc/t^ — ^£ffl^£*&MKfcft<, Hi© ft^ik&ft5 7U— A~Ct>J#frft^U 71/- APHPW 

6*1^7^-^ £ <hT:£ 1 <Z)IMfc&*«> flF*Hfc«:fT 5 7 Is— A7?<bttbftfriU kCTKMi^^ 

fl:S§10 5. 2 CD nJ&g«F*fft« 1 0 8 , &£ZSm2 [0 0 5 3] ft*. *RW©B 1 *>SB3 <D*«WC* 

ST#ft^T5^tOTf5. frTfcWfoftl*U «Tfci£^3^«fcol,>TfcE« 

[0 0 4 6] ft*. H4ttt. H^fSIW^7 T&* 0 

^-^t^^i^^TiSr (j) £fHfbfc [0 0 5 4] ft*. IfftjfilC^tfSfclffcefil 

[0 0 4 7] *fc % H4CDflF^flsi£JBJCtt. 13©^ ^ ^«|&^a^<DliJ^(D^ICfet>itTm^ftttfc 

3«3J£2§4 0 2*££££Mffcg4 0 3£«*.Tfr>£. B feOT^to^t, aT©SBfi«»C*^T'b|S|«T* 

3 O^^S^1^§§4 0 21^3 (0 Rj^SflF^fcg 10 9 -5. 

coai^Tfe^^^kti'y hX SU-Ac7)m^r B 1co%± 50 [0 0 5 5] ® 5 fc*V»T*«W<Olft«W^fc;« 
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(9) 

15 

^cdm4 (D^mm t. 1 v < \zm 2 -v^vr^n^- 
(j) jWDWftsn*. wjwbsn&arfc^*--* 

a (J) HttF*«t)tB5 0 ifcA*£*u S^ft;/^ 
*-*q (j) ic^WfiFfib (j) *M$kf (a, 
j) ^OTb (j) =f (Q (J) . J) fcbTtt* 

Sb (j) ©ttft£*«>Tfflj!rr*. it«S5 0 3tt«F 
^SJn»S5 0 2-C*35fcSF#fib (j) ©»atJHB 

5 0 SKA^jSftSo lfW7^-^Ii 

— ^ Q (j) <Z>'5'6©t>tt>€rHf3£aq sKtti** 
S^TB^fc/^^^-^Q O ) *JE«fTS. ft** a 

-^q (j) ttHtflH^W#*»»»5 0 lfcA^^n ^ 

3£5 0 1. «F*ffianlH&5 0 2, *£tf, J£&S£5 0 3 
-Ca>£L&K& «F-**Jn»«5 0 3 (Dtfrfc tBtea>W^* 
BT£7^L<ft££T^#6*U ^L<fto*:£^ 
JC. W 0 &;L^ 5 0 5 5 0 6 t&«bTl§5£*f- 

[0 0 5 7] fc^U *Hb/^^^--^©3BR«HlC^ 
HT. iK©l£l?ft/^7^-^Qt (j) amnlfi 

[0 0 5 8] *fc» «— ®B©»««lnJWB5 0 2©ttl 50 
**Bf*«W*BTJ:D'b*f?V^»&tt, M^ft;/^* 

[0 0 5 93 ififc»-@Ba>W*HUnJW5 0 2 

gJnISg 5 0 2 <om**«Bf)gff^MB Td; 0 < ft 

[0 0 6 0] #Cfc. B6lC*V>-t\ *SS9ltf>Sfc*W^'ffc 
^SO>Sf5 5O|^0iJtLT. S5^bfeS^lb^^^ 

[0 0 6 1] fcfcU HBCfW^^-^JBR^S 



#§1^7-2 6 4 5 8 2 
£«nBT©«*«H*«tt»fS«H**BTJ: D 

ton ^ * - * ©Wf»Wi»fct>©*T^ ^ * * 
Sf^Sa s *:&ti#jrr£MS<^tft5o 

[0 0 6 2] H6©:/Dy*0£ffi9rt-*£, SJWSIB 
Tfck SM<Z>X-f ^6 0 6f£*8T6 1 lfcffiRU ^ 
2 0DX^7f6 0 7f«f 6 1 O^LT^^ £ 

ft** »1 6 0 6^J:tfS20M 

6 o 7«n>ha-;vm^{CctoT*i®$n^> 0 s^ft; 

A7^qt (j) teff§3CD;*^eU 6 0 8, ®4>Mff 

[0 0 6 3] ngOlfft/^^Q (3) tt 

^3©^^U 6 0 8C0##^THVX^fC<i:oTm 

«7Fl/^j^o o£0> q (1) 

\Z. q (2) tt 2 Sn*. M'>MS§§6 0 

<ht*<£#^S<D^4>:Bdb (j) ^4<7>i:o^tf*^T 
SfcGCOf&So ft** 8f?£Sq s i*jE<o«aftT?*s. 
[0 0 64] 

db(j) = f( q(j), j) ~ f( Q(j)-Kis, j) • • • G£4) 

m±m^mm6 o 2\^wmto^nx^^mm^xa>m 
^fi»ffS6 o i cpffl*<D&*ffi£&m-rso ftjgtg6 

2\z^xmomidh (j) tfSckmtvTikmzntz 
m&&&**v 6 0 5 mjzm&m 
gge o 2 \zjzz>T&km*&mznfc®^ mz&&y 
Hi/xm^mio^^u 6 o 4iz&m^nz>. nm<D 

ton ? * -2 *iilBlS1i-&^fc«F«©J*4>*W» t> 
A^ftS^fi:^^^— ^^q (jmax) t^^:, n 

iolW/^^^Q (j) trov^T«F^fi<z>«^fi 

6 0 5lC^q (jmax) +as^»«SnW$ut 

[0 0 6 5] nUCOfiTifcA^^^ ^q (j ) iCO^T 

^6 0 6H«^6 1 2l:g^U ^2c0X-f!y^6 0 7 
tt«T6 0 9lCS«tS. IfcJJbT, miO^^EU6 
0 4^ct^2(D^^6U 6 0 SH^aCD^U 6 0 8 t 
»38$n-6. I30«U6O8©I10«U6O4 
tC^^nx^^T Fl/X j ma xtcm2(D^ : EU 6 0 
Sl^te^^tlTV^q (jmax) +qsW^n 
Z>. O^D. n<@0lW7^-^q (j) <*>5^ 

f^lq s zmTtos^t-fQ (j) ^Sn^fct 

#tC^SCDM'>ac0g^A#^t>O«:q (j) +qs 
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<£ UT^igrr^C fl^{b/X5;<— ^q (j) 
[0 0 6 6] ^(DkolZLT. &^<t/^^^—^^Wm 

[0 0 6 7] m&(oyuy^m\z~mx^xz. 

[0 0 6 8] x A\z. 0 7l;fcW, 
^BcQJg6<Z)^0j|<hLT* 0 5 tC^b/tfi^fb/^* 
— ^JESrf® 5 0 4(Z>— ^ny^0^LTV^ o 

[0 0 6 9] fcrffU S 7 (Dg-^fb/t 5 ^ — ^ M0r^S 

o oo IfftA ^ ^ a ( j ) ^ef^S q s tztymOT 

[0070] m6<D7aytrm&mwTz>£. wm&m 

2 OX-f 7 0 7 7 1 0 tttBLT^S. * 

^^7 0 6*5^:^2 cox-fy^ 
7 o 7 ten > h D-^(:j:oTMi^n-6o S^fb 
K^*—*Q (j) ^30^t'j7O8, JfMff-^ 
2§7 0 1. ^l«8S7 0 3l:A*Sn-5. 

[0 0 7 1] if, n«©t?ft/^^-^q (j) fct 
^3<7>^^EU 7 0 8 0)§t^7Kl/Xi^:J:^tfg 

feznzr p\sxizm*i&i&2tiz>. mm&mmiz-rz 

tr. q (2) te2#ifelCte*A2n£. «AlSff-|Hi7 0 

fi^^t^^ — ^q (j) iZffifeMQ sfdimt 40 

fcZi^oftnmcDmmmdb a) &j£5<djz-?iz$\-m. 

[0 0 7 2] 

db(j) = f( q(j)-qs, j) - f( q(j), j) • - - (^5) 

tmmm&m7 o i (Dm^m^m^m-r^ mm%7 

0 3 1ii«A7^^q (J) &ffi7£MQ stdtmir 
^^OT^^ «»S7 0 3tf>tfj;fjl£. ^/jNM^tBS7 
0 2fC^3^^TiilraSd b (j) ^/hMtLX^di^n 50 



3 > ^§1^7-2 64 5 8 2 

OlfftA7^-^q (j) c£?^ fSiqsfcttl 

=Ffc/\ &mt>2i£rzm& tz&nmo>mtxam&m 

*>/h£fcSTYb/157*-^£q (jmin) fT&t* 

nmomFHtn? q ( j ) \z-D^xn^m<r>mM 
mvm^mfemmm&ffo ^ m 1 <z>*^u 704 

U 7 0 5frtt (q (j mi n) -q s) #C|Mft3ftT» 

[0 0 7 3] n<@CD;g^fb/t^*~-^q (j) (ct?^T 

^7 0 6Wf7 1 2£»RU ^2©^^707 
fc£*rjP7 0 9\Z&$£TZ> 0 LfctfoT, Jgl<D;*^l>7 

0 4&ci:tffg2<D;*^U 7 0 5\Zm3<D*^J 7 0 8£ 
S^2ft£>o %3<D**£0 7 0 80>&lO>;tqEU 7 0 4 
l:M$tlt(r^7 Kl/X jmi n Klffl 2 <Z> ;* U 7 0 
SKtelftSnTU^ (q (jmin) -qs) 
tt^. P^D, n®£>fiTYb/1^— ;?q (j) 
X. I^iqs$ifW7^^q (j) KMCZtch 
^^^S(DiflniSO^^/|N$V^O^r (q (j) -q 
s) iLTISt^C: <LfC£:5o ^Tfb/t^ — ?q 

(j) ©3E*rffl«#— @*rTTSfcSCk fglOX-fy 
5P7 0 6&,kZfm2<DX-ry3 L 7 0 7, *5J;tfg/JMi& 

[0 0 7 4] ^Oct^fClxT. lf^7^^ 

isxmfem = ?fcrt : 7*—&&j&iibz>t* nisosTib/x 

[0 0 7 5] ^7©^n^/^@te— ^^^Tii 

[0 0 7 6] *5(0ail#lTSLfcifft;t7^ 
— ^MfrM^I^^6 ©^»«^LfciTtot7^'-^ 

mmmw&m&&t>*&xt>mt>fr\,*. ^^o, 
Ttci5tt^ni@(o^sb (j) omm*ffijmmr<D 
mfeM%mLBTjzr)*>±£\,)m&\z, ms&mmmxm 

b (j) <Dm&t)mfemmT(Dffifem^mBT£r)*yfr 

£V>«*fcL » 6 Ojm«trUI«l*:ifftA7^-^ 
[0 0 7 7] ft:^ ^4feL<tt^5t>L<tem6C0H 
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(11) 

19 

[o o 7 si taia. Hfogfiq s\*xsamtFMt*\z-on 

[0 0 7 9] WJB*Fflyt7^--^tt«PWtU-- 
h £ K «fc o T jS^^) K&JTmfcU: 

[0080] &\z. ms\z^x. jt&mv>®L&ft-^{k 

_^|g^^:g5 o 4(D— m(D^ay^m^VX^^>. 10 

m 5 ©tffcA7/--^W^©ift«^fl:Slos 

^©fC. £5lCjttt88 0 MS§8 0 ICO 

m^JC<fc-pTfi^^tti^8 0 2^S5f^-r^o fcJ 

[0 0 8 1] M^8 0Hitfft:/t7^^Q (j) 

tc^Sa S &Mtt8i& (a (j) +QS) £f9r5£tf> 
±mm (a_h i gh) £JtBrT*. SMfeliiS8 0 
2tetf:!S^8 0 1 IC43V>T. (q (j) + qs) fi*±M 20 
H.fcD'b/h^V^^cD^^Stf^e 0 1 (D foil <om 

[0 0 8 2] bf*T, q (j) +qs«Ml 

[0 0 8 3] 06©««tT5^:t?ft;A7^- 

[0 0 8 4] frSi, S&6<D*«m?KWbifc«J:3fc. #J 
(q (j) -qs) dW£TM«l:Dt»*^^fffft 

[0 0 8 5] % 5 OHKHTRW tfclWt^ 40 

[0 0 8 6] cW^i:, «^S^fc^^^-^«>±H 



#^7-2 6 4 5 8 2 

[0 0 8 7] jhEte*5WiTfE«tt£#<BW^ 

[0 0 8 8] &*5, 0 8T^b3fcffffc^7/-^©S 

[0 0 8 9] JiKflLfeSO^ttTiattttSfeR^fl: 
fc/t^;*— ^**&b (j) = f (q, j) £:£>§S&£ffi 

;* - * & 3 » lift/Ml K£ o TJEStT* #£5£S 

[0 0 9 0] 09l:^^T, *«^©ft««F-^fl: 

[0 0 9 1] I^9CD^D^^iatC^l'iTUa^^^. f£ 
^S^/t^^-^Q (1) £<fc#Q (2) \Z£-oT* 

& : ntnmt^mvr^t.^(Dmmt (j) <o%^^s 

B (Q (1) » j) > ^cfct^B (Q (2) . j) $r^n 

-ens i <z>*g*ninm 901 ^ «fctx^ 2 <DmfrWrW& 9 

0 2 fC Ail? 5o III 1 <Z>S£?nft-ff 3S 9 0 1 K«Hffi t 

(j) ©%»^ib (q (1) . j) &mmr tzt>it 
^r H imfe^>o m2coi^fpff-#^9 0 2icD^Tt>ra« 

tC, B (Q (2) , j) *«imTO«aS**T«IWT 
(35%^iB 2 ^ffi^f NKtt^Si 9 0 3 
ff«Bl. B2tS^tW7^-^Q (1) v Q 
(2) #>£B = F (Q) feS^W:-^(Oi»BIScT*<&Q = 

g (b) &*HR£*jrr*. un^i^e>i3o^ 

BtSWE^Ffls/^;*— ^th^S9 0 4 {^A^-T^a B 
5£g^ft/^^^-^tf»S9 0 4tt»BTI:aoaTfc 
MflBTj5^Bt=F (Qf) tWQf£*» 

mwi,tc.m&\z5z$in^&&& t t^5@siW7 

^ — ^T^^o MT{bA^^-^$5Stl*#S9 0 5f^ 
[0 0 9 2] @5£ST{fc/^*--^Q f ttaiWTfc*5tt 

^Tit^ifft^ ^ ^ - ^ © t ^> «ss ^^-r set 
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[0 0 9 3] mfemTfc/^*-?<D±mm&z> 

[0 0 9 4] m9\Z7nl,fr-7nyt7m\$— MXfo 

^fc&n{t&m\stzZi%\zmfe<on^&RT titsLzmfe 
mifrzm3<D$mmxi** mmt (j) ztKDft^m 

tHM§9 0 1.9 0 2«tb&^ fflCfiSW^flShT-/ h 

[0095] #cic. aio iz&^x^mvH&mft-^tt: 

^SSJ^ggl 1 30D^n^^^^UXl^« 0100) 

10 0 1. m2©m^^fitf^l 0 0 2. ^*«F^ 
SAfTRS 1 0 0 3. :fc£r£S^fcA^-^MffJ^ 1 
0 0 4*ftfl/T. SJ»!S^/^^^-^^MiEr^t> 

[0 0 9 6] *?\ fi^fc/tf^-^q (j) 

/^^^-^assYbgi o o uz£-oTffife<DWum<i \ 

^r-T^o Sg 2 (SflF-Pfgif-g^ 1 o 0 2fiitSU&M»f 
(q, j) **6««Mf^«b (j) = f (qi, j) 5 

w-jft*. i*s^itnsi o o 3\tmnvrc.wmn 

^fib (j) ffi^Ol^lbmJ; 0 
tt. SOM^Sb (j) ^bmtltMn. S^fc 
^S»J¥«i 0 0 4tt, JJ^Ib (j) 

— (j) ^tHTTS. £6Dfi£K:b = f (q, j) © 
i£KI&q = g (b, j) &jft&T&mZ+ q (J) =g 
(b (j) , j) £LT»*^ntf<fc^. ^<D£o\Zst- 
»l/^bfctTfc^W-^q (j) 

^cbLTS^fb/t^^-^^r^5 0 4ICA7J 

MKTlZl^tfSnfiOfRISflF-^Sb t (j) 

ft^^abm^jB^irii^jcjeiifUfciosBa^t/x 
[0097] zo)£v\z. mm-z>zLt\z&r>m^nn 

[0 0 9 8] fci>. 01 0^Lfc*««|li- i 



(12) #»¥7-2 6 4 5 8 2 
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[0 0 9 9] *4^^»9©*ft«fCi5l»TS : P 
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